Computer Highlights Society Magazines
The IEEE Computer Society's lineup of 13 peer-reviewed technical magazines covers cutting-edge topics ranging from software design and computer graphics to Internet computing and security, from scientific applications and machine intelligence to cloud migration and microchip design. Here are highlights from recent issues.
Simulating Stellar Hydrodynamics at Extreme Scale
The authors of this article from Computing in Science & Engineering's September/October 2018 issue discuss simulating the hydrogen ingestion flash in asymptotic giant branch stars to illustrate a computational science research problem that demands high-performance computation at scale. They also discuss the project's relationship to the National Strategic Computing Initiatives objectives.
Rocappi: Computerizing the Publishing Industry
In 1963, John Seybold started Rocappi, a company that uses computer technology to produce and typeset complex documents such as high-quality books, catalogs, directories, manuals, and magazines. Over the next seven years, Seybold, with the participation of his son, Jonathan W. Seybold, pioneered the use of computers for publishing at Rocappi. Read more in the July-September 2018 issue of IEEE Annals of the History of Computing.
Emergent Failures: Rethinking Cloud Reliability at Scale
Since cloud computing began, this highly reliable service has been of the utmost importance to providers and their customers. Thus, considerable effort has been exerted to enhance the reliability of system components against various software and hardware failures. However, as these systems have continued to grow in scale, with heterogeneity and complexity resulting in the manifestation of emergent behavior, so, too, have their respective failures. Recent studies of production cloud data centers indicate the existence of complex failure manifestations that existing fault tolerance and recovery strategies are ill equipped to handle effectively. These emergent failures represent a significant threat to designing reliable cloud systems. This article from the September/October 2018 issue of IEEE Cloud Computing identifies the challenges of emergent failures in cloud data centers at scale as well as their impact on system resource management.
Mapping and Visualizing Deep-Learning Urban Beautification
Information visualization has great potential to make sense of the increasing amount of data generated by complex machine-learning algorithms. In this article from the September/October 2018 issue of IEEE Computer Graphics and Applications, the authors designed a set of visualizations for a new deep-learning algorithm called FaceLift during the algorithmic beautification, even if they are not machine-learning experts. A practitioner survey led derived general design guidelines for information visualization to make complex machine-learning algorithms more understandable to a general audience.
Camera Placement Based on Vehicle Traffic for Better City Security Surveillance
Security surveillance is important in smart cities for which deploying numerous cameras is a common approach. Because vehicles are of great importance in a metropolis, using vehicle traffic patterns to strategically place cameras could potentially facilitate security surveillance. This article from the July/August 2018 issue of IEEE Intelligent Systems is the first effort toward building the link between vehicle traffic and camera placement for better security surveillance.
To Follow or Not to Follow: A Study of User Motivations around Cybersecurity Advice
For usable security, what motivates some users to ignore advice and make decisions that appear to put their security and privacy at risk? This study, which appeared in the September/October 2018 issue of IEEE Internet Computing, specifically investigates user motivations to follow or not follow computer security advice by using a survey distributed through Amazon Mechanical Turk. The authors used a rational decision model as well as current thought on human motivation to guide the study's design. The results show key gaps in perception between users who follow advice such as updating software, using a password manager, using two-factor authentication, and changing passwords and those who do not. It also helps to explain participants' motivations behind their decisions. Notably, the results show that social considerations are broadly trumped by individualized rationales.
DNPU: An Energy-Efficient Deep-Learning Processor with Heterogeneous Multi-Core Architecture
This article from the September/October 2018 issue of IEEE Micro proposes an energy-efficient deep-learning processor called DNPU for the embedded processing of convolutional neural networks (CNNs) and recurrent neural networks (RNNs) in mobile platforms. DNPU uses a heterogeneous multicore architecture to maximize energy efficiency in both CNNs and RNNs. In each core, a memory architecture, data paths, and processing elements are optimized depending on the characteristics of each network. The authors also propose a mixed workload division method to minimize off-chip memory access in CNNs and a quantization table-based matrix multiplier to remove duplicated multiplications in RNNs.
Integrating Vision and Language for FirstImpression Personality Analysis
Integrating visual and language data into decision-making plays an important role in many human-robot and humanmachine interaction systems. Video data multiprocessing is emerging as a promising application for analyzing first impressions of people, which are important because they influence many everyday judgments such as in choosing a job candidate with the right professional skills. Skills can be assessed with a set of test assignments, but in-person interviewing is time consuming and requires considerable resources. Researchers have explored automatic personality analysis using different input data, such as human speech, to automate the interview process. Read more in the April-June 2018 issue of IEEE MultiMedia.
Personalized Privacy Assistants for the Internet of Things: Providing Users with Notice and Choice
As humans interact with an increasingly diverse set of sensing technologies, it is becoming difficult to keep up with the many ways in which their data is collected and used. Study after study has shown that while people generally care about their privacy, they feel that they have little awareness of-let alone control over-the collection and use of their data. This article, from the July-September 2018 issue of IEEE Pervasive Computing, summarizes ongoing research to develop and field privacy assistants designed to empower people to regain control over their privacy in the Internet of Things (IoT) era. Specifically, the authors focus on the infrastructure needed to support privacy assistants for the IoT. It would enable the assistants to discover IoT resources (such as sensors, apps, services, and devices) in the vicinity of their users, selectively inform users about the data practices associated with these resources, and discover user-configurable settings (such as opt in, opt out, and erase data) for IoT resources, if there are any. Organizations must understand their specific risks and plan accordingly for their systems to be resilient to quantum attacks. An assessment is based on three quantities: the security shelf life of the information assets, the migration time to systems designed to resist quantum attacks, and the time remaining before quantum computers break the security. Read more in the September/October 2018 issue of IEEE Security & Privacy.
Software Engineering for Machine-Learning Applications: The Road Ahead
The first Symposium on Software Engineering for Machine-Learning Applications aimed to create a space in which machine-learning and software engineering experts could come together to discuss challenges, new insights, and practical ideas regarding the engineering of machine learning and artificial intelligence (AI)-based systems. Key challenges discussed include the accuracy of systems built using machine-learning and AI models, the testing of those systems, industrial applications of AI, and the rift between the machine-learning and software engineering communities. This article is part of the September/October 2018 issue of IEEE Software, a theme issue on software engineering's 50th anniversary.
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